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1. There igs a ceriain case for a viscous incomp-eseible liquid {a cur-
rent in a confuser /I/ ) vhen the equations of motion are reduced to quad-
raturés. Tn the present work, we show that the much more complicated problem
of the integration of the ajuations of motion of a viscons canpressible wae
for definite class parameters may also be reduced to quadratures. Moreover,
we can reduce the ejuations of the boundary layer of gus tc a very simple form
(no more compl)icated than the corresponding equatione for a 1iquid).

The equatjons of the houndary lay»r of e nanf:reeeible gaB are:
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Here 2 ‘o the exrerimantal constent; the index O corresponds to the bowlary
ypoint. .
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) In & mamer similanr to that 1n our other ieport:i: [5, 3/; we will inter-
polate the independent variables
. w
VZepTy
Likewies, we will interpolate the dependent variable
~[2) e
{
2= T P Y
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vbara-:ac,;/bv is tie index of the adfatatic curve.

Coxamd ¥ =
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Equations (1) and (2) with new independent. variebles are written as:
: oY = dp £ + f .
33x x % Vﬁp i, a !
WV _ 2cp Ty PY
Fliminating the unknown function W from the ecustions obtained, using

Yormulas (3) and (%) together with the integral of energy, and also expreas-
ing T by % according to Formuls (5), we finally obtain the equationt

2t JH—m POV g2 —PY )" 5E =06

Here L
- _
P‘ 4:'_7 '&g z’:' (,_/_ X-;‘-L E%ﬁ,

- . . x—] " '
vhere B-fe Barstou-Nach's number: B ¥ sy oyny =q/00

(#ince for air, ¥ == 1.4 and n=20.76).

2. Firet of all, ve shall study the glass of irternal éolutione de-
ternined by Fourter's sulstitution e = A(x) By (Y).

Aseuming
P!

7 L
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wvhore O 12 a certain corstent, ws obtain the oguation for the doter-
mination of By (Y):

B,."%‘%’-‘- + & (1— g ~200Y (1Y B, = 0.
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This equation is integrated. in nuadratures. . The firet gquadrature. .

‘gives
g .%;%‘! - Q_B‘:_Lm + consiant
”

(-3

The arbitrary constant ie egual to z9ro 'in accordance with the
copdition at the bounlary point.

Performing the second integration, we find that the solution in the
vicinity of the boundary point is expressed by the forsula

B.(1) =1/ B: +2pj(1—)’")"d>’ | )

3. We will pow determine the distribution of pressurse to which
the case under consideration corresponds. Juxtapoeing (#) and (#*) and
also enploying the relationship between ? and p, we find that the solution
obtained correspanda to the distridution of preesures according to the

. hyperbolic lav
P=gle o (®)

where a and b are certain fixed coefficients.

We shouid note.that the class parameter studicd is interesiing not
only in itself, but also ns a posaidble baeis for ths consideration ~f the
general thacry. Actually, if the rapidly estadliehed curve of distridution
of pressuree is p(x), them, substituting for the graphic curve 1/p(x) a
polygon of the form

*m) =X +h,
for ovaus Of whose sides it s poesidle to use the results of the particular
solution obtained, we will cbtain, by means of Howards' mesthod; an intermal
solution for the @enersl cane of the flow of a nomadiabatic gas. -

4. Tne msthods of the present work and those of other warks /5, 37
Bmay be generalired alse to the cases of flov around rotating hodies.
Limiting owrsslves far the gake of simplicity to the case of an incompress-
ible 1iquid, and futerpoleting the independent variables x and u and the
dependent variadble .

, 2 a (9)
z- ey ]
Vapr)
{here r(r) 1s the equation of the surface of the rotating body) ve cbtain
the following eqmt:cu for 2

z2 3% - rhap(ess + aa' ~0
bere 1 is uhovnlueoi’uatthebomdm layer). '

\ Proceeding further to the inlependent &ur‘lubles xeand £ = u(x, y)/a(x),
ve obtain the equation

z>2% ggz— ()1— g 3F —t (0§35 =0; 0O
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“here a (x) = WA QYEY (x); blx)w T /ed (%), T

" Vithout examining ths problems of the iutegration of Equation (10)
1u eral, we will demonirate thst there existe a case vhsn Equation
(10) 1e reduced to quadratures. -

Beving ascumed zshi M (£ ), ve obtain for the determination of M
( f ) the equation ;
42 o of .
/117;-"11 + /e[(/-;l)a-é’fl +afM =0,
vhere the constant k is deteiained by thé formula
! '
[, 12
b=-E )
The gquadrature of Equation (11) gives

M{§)=Vﬂ"1[é —~& -#-5-—3 . )

From Equation (12) 1e determined the relation between the dismtribution
of apeed potentfals and the equation for the rotating surface

©= 4 . (14)
e—4 frdz

» We mhould note that, 12 r = constant, we obtain the already known case

of a horirontal confuser.

to obtain sti1ll anscther quadrature of Equation {6).

9. Ve will demonstirate thﬁt. for the zone of high szieeds it 1s pocsible

In thie zone ve have Y & ¥ (vhere ¥ 1e the value of " at the bountury
layer); inlerpolating the dimensicnless variable )

Y, =Y /%,
ve reduce Tquation (6) to the form

3 O Ay, 2 ot PR _
Z 3_7:,1_+(7~F.) LPYr Y'Y —mP Y Y/)Jfﬁ. |

—pPPiyLElog
But | Y Yf ax} ‘.
P=Z =71,
and finally tho equation is written as
AT +PYAO-TOE V=3 - Py §5]-a 0
.
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We vill look for a'eclution in the form of Fourler’s 4.-121.(!1)

: Aeeming - ( ’-_Yl)n.-r?l
. -2 é)
. =Y
; ws obtain the eguation
‘ F3 dl}_ + k 7 Y +- /i 6)
| L [(1= f);;y- 2nL=0 @
' which coincides exactly with Fquation (11), and which is similarly Sntegrated
in guadratures: :
L %’fr A(1=Y3) 4 constent,
. 7
i
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